Cytotoxic effect of sodium nitroprusside on cancer cells: involvement of apoptosis and suppression of c-myc and c-myb proto-oncogene expression.
Nitric oxide (NO) is an unstable free radical gas known as an effector molecule of macrophage cytotoxicity against cancer cells. Although several mechanisms of NO-mediated cytotoxicity have been proposed, this phenomenon remains to be characterized in detail. To explore the mechanisms by which NO kills cancer cells, we made use of sodium nitroprusside (SNP), which releases NO in the culture medium. SNP showed a dose-dependent cytotoxic effect on NA cells, an epithelial cancer cell line. When NA cells were killed by SNP, high levels of NO2- (stable end product of NO) were detected in the culture medium. The cell death induced by SNP was mediated by apoptosis, as demonstrated by the presence of nuclear condensation and blebbing of the nuclear membrane, and internucleosomal DNA fragmentation quantified by a specific ELISA. Northern blot analysis revealed that c-myc mRNA expression of NA cells was rapidly reduced by treatment with SNP. RT-PCR analysis showed that c-myb mRNA was expressed in untreated NA cells, and c-myb mRNA level of NA cells was dose-dependently reduced by treatment with SNP. These results indicate that SNP exerts its cytotoxic effect on NA cells through spontaneous release of NO. Cytotoxicity induced by SNP is at least partially mediated via the process known as apoptosis. Our results also suggest that down-regulation of c-myc and c-myb proto-oncogenes might be involved in SNP-induced cytotoxicity.